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CHANGES IN A MANGROVE/SAMPHIRE COMMUNITY, NORTH ARM CREEK,
SOUTH AUSTRALIA

by Prri S. 1. Cotrman®

Sumnuary

Cortvar, PS. L (19981 Changes in o Mangrove:Samphire Community, North Arm Creck, Soiith Australia,
frans, K Soe, S Anse. 122(4). 173178, 30 Noveniber. 1998,

Hse of a computer GIS packase to study serial phtographs of North A Creeh (1979 T093) conlirnied
previous siudies suggesting g landward migration of the grey wangrove. Avieesnio marine. ba seaward
progradation was also appirent. Samphire conumunities were reduced o area by nearly two-tonds, with the
magority of the lost arca pvergrown by mungroves. At the same lime samphises colonised unvesetated areas and
sonpe areas previously occupicd by mangroves. From 1979-85 the urea colonised by samphire was similar to the
arcat lost, but was less from TUSS-93. I is suggested that several Facrors are responsible for the changes in

disirtbution,

Ry Worns: Avicennia i, Hulosarcia, Sercoconsia, mangrove. samphire, saltoirsh, wemporo-spatial

chimge, progeadation, colunisation.

Introduction

North Arm Creek drains from the Wingficld/Dry
Creeh aren ol Adeldide northwards into the
mangrove zone ol Barker Inlet (Fig.1). The zone
coniprises o seaward tringe ol the grey mangrove
Aviceanta maring (Forsty Vierh, var resinifera
(Farst) Bakh,, hacked by a salt marsh comprising
mixed samphires ol the genera Healosarcia 1% G.
Wilson and Sarcocomde A3 Scoit. The mangraves
andd samphares form bands ol variable width on both
hanks of the creck.

The creek has been used for the reception of

starmwaters. sewage cltluent and rade wastes. The
wel coustal ecosystern edging the creck has been
cansiderably modified since Eonropean scettlement. In
the fate 18005 seawall cmbank ments were built alany
the mangrove/samphire interfoce. and the samphire
sone wasy used s pastucage, Salt production on the
cuslern side of the creeh began in 1934 nd
progressively much of the low lying area inkind ol
the seawall embiaithiment has been ponded. On the
western side ol the ereck the Tow lytog Lind behing
the semwall hecaime aominicipal relise tip, In the
10705 a0 series ¢ grovnes supporting power pylons
wis built throueh the nimgrove/sunpliore zone
abutting the crevk.

The maore recent chanzes have resulied in chinges
to the walet tlows and tidal tlynamies in the area In
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Fig 1. Map ot 1he region,

19%6 Bradiey! recuarded laree seale dictack of buily
nungroves and  samphires e e viamly ol the
power pyvlon grovies gt recent field inspections
have: reveated that the e s ondy stowly beny
reculonised.

Acrtal photographs of Noith Arm Creek. taken
between 1949 and 1993, show changes in the
mingrove and siamphire communities. Some changes
are marhed. such as areay ol diebuck. or the nknd
wlvance of mangroves. The use of Geographic
Information Systems (GIS) wehnplogy has allowed o
Closer took at the changes inane small region of the
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Nowth Arn Creek coustal wetlund, the drainage area
ol the Dry Creek Salttields' No. 8 Pump.

The area is bounded on the cast by o seawall and
on the west by Northe Arin Creek, Running centeally
aeross the areinis wosmall ereek that has been formed
by the discharge of bitterns (hrine thae remains after
salt ervatallisation is complete) from the saltliclds
The Moo 8 Pump and s supply dealns are clearly
visible on aerial photographs,

Previous studies

Burlon (19821 studied  mangrove development
north of Adelaide o the River Light using aerial
photographs covering the peried from 19351982
e noted that the mangrave stinds showed didferen
directions of wiowth at the fwo extremitics of the
study zone. Generally the nprtherly mangroves were
pragrading (extending seawards) while the southerly
mangroves nedr Swan Alley were retreating (nland
aeross the sanphive Mot Burton®s paper discusses
(he possible causes of this ditference, i patticular
discissing terrigenvuy supply and relafive seo-level
tise (enstatie rise and land subsidence ).

During 1985-6 Bradley! examimed the mangroves
i the vicinity of the Noo 8 Pump on Noweth Arm
Crech, e nsed visual compatisons of aerial
phowgraphs of the area taken jn 1979 and 1985, 1e
e red two triseet hines aeross the area.aid orpped
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the distribulion, heallh and age of the vegeriion
along these. Plastic 30 e rilers were attached (o the
transeet pegs o determiine passible sedimentation
patterns. The alignment of the substyate on the rulers
wils recorded,

A turther study of the North Armn Creek to Swan
Alley area was undertaken by Blackhurn® in 1094,
He used GIS techniques to ascertain distribution
changes  within the mangrove and  swmphie
communities. Blackburn® did not physically visit the
Narth Ann Creek. but the photographs he examined
indiciied both Tndward and seawid progradation ol
mangroves,

The present stuedy re-cxamines e arci reported By
Bradley! (Fig. 20, The review ol the ared combines
GIS analysis of aertal photographs (1R40-1903) with
A gronnd survey using Bradley st exising transccts.
The study was constranned by growll ol ingngroves
making access dilficull, loss ol some sediment rulers
ant [oss ol transect pegs nearer the seasard fringe.

Materials and Methods

Department of Taviconment and  Natural  Re-
sourees L TAR0 seale eolargements of four aerial
survey  photogruphs dared 100 nuaey 1949, 149
Muareh 1979, |8 Fehrpapy [O85 and 8 Decembaer
993 were manually drgitised into s foem suitahle Tog
use i the GIS mapping package TNTmips Lile. The
three more recent photographs. duting from 179 w
(993, wepe georcetitiod nsing mar-made strictures
on the neighbouring saltfiehd as control points, along
with isoloted nngrove CAL maeine) Lrees thal were
identifiuble through the series of photographs. The
1944 photograph shows o landscape so different
[rom the present thil ceorcetilication could only be
accomplished by matching the angles ol narrow
Borow-pits” along the sea-wall, so it from ot
ware anly used i gencral manner inthe preseint
study,

The principal compancts af the mapped area were
detined i mangroves, samphiresor fieither (watcr or
Pavre mudte An o amalysis ol the Taals of vezetation
wver cash o e periods (19791085 und 1985-
[VOF1 wos undertaken 1o by loodeermine whin [he
dynumies of the vegerauye vhange ware.

Pieldwink o 1096 meluded 1ading the wransect
pegs pliced by Bradley e 1985 The veectution
Alon e e trgnsects was recorded and its heizhn
easired iy etes SIS T T R 1%
Ieidhiogs were also pevonded where scenuenl e
weere sl anopline
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At | General changes o the vegetation. T979-1993,

~d
n

Mar 79 Feb 85 Dec-'93 Chinge, “79-'03
Mungroves (m’) 73902 TROOR RE459 + 14557
Saniphire fm’) 14173 12769 5340 - 8833
Vegelilive cover (m2) RROT7S 91377 037499 +5724

TABLl 2. Clenge yates of the prineipaf components af 1he vegetofion.

Atrea of elch clunge cliss

Antindl rle of chanye

ol the vegeation { 1)

1970- 1985

Mangrove wi nngrove (o chiangel Hul75
Samphire 1o pungmve (202
Miunurove (o samphine 2913
Neither= (o mangrove 3520
Mungrove w peither 1241)
Neither™ to swmphire IR0
Stimphire (o neither 1023
Sanphive 1o samphice (o cliange) RELR]
Vegetative Toss 3163
Vepetative iherease 73496

Rile of chinge in (ol vepetative cover

IOXS-1993

TO79- 1985 [NS- 1943

76974
O [[SRE) 762
2t 4150 75
A75% 387 470
AN 207 74
| 163 (A0 145
RUATS | 494

2630
45760 527 Pl
47| 1233 613
706 3

Fneither” indicites areis of bare mud or water

Because  the A, gowring Lrees had  grown
considerably. during the 11 years since the transect
peas were pluced, locuting the pegs past the 80 m
mark on Transeet A and the 1O m mark on Transect
B omight possibly have resulied e damage 10 the
mangal and so no dala were eollected hevond these
POLITS,

Results

Vegetation mepping

A comparison for the period 1979-1993 shows
extension ol the mangrove canopy, and a reduction in
(he wren covered by samphires. with an overall
increase in vegetated arca (Table 1) As the study
sone is detimited on the landward side by the scawall
embankment,  the  gain  must  cither  be  the
overgrowing ol previously bare mud  palches, or
some seawird LlUCC,‘-‘\i“NI.

The results of the analysis of the limits of

vegetution [rom  1979-1985 and  1985-1993 are
summarised in Table 2.

The largest change over the period was i inerease
ol mangroves at the cxpense of the samphire
community.  However, the extension of  hoth
mangroves and samphires over bire mud and into
water arcas 15 also occurring, along with samphire
colonisation ol areas  previously  supporting
mangroves. Lrosion s oceurring in some areas ol
samphire.

Samphire has mven way 1o mangrove at their
interface as the mangrove has extended inland.

Almaest the entire cential sumphire zone has been
suceeeded by mangroves and the frees have also
oveuapied many of the creek lives us well uys
colomising the hare mud areas along the seawall
embankment. Site visits i JJuly and Seplember 1996
revealed juvenile mangroves growing along the No.
8 Pump discharge channel and specimens more than
4m high growing along the seawall withi 40 m of
the discharge point,

Some mangrove arcas have been replaced by
sumphire or by bare mud. This has mainly oceurred
in the southern part of the study arca but also along
the hitterns discharge creck

Along  the  seaward  edge. progrddation ol
mangraves is apparent along the entive length of the
study zone. The extension s most narked i the
southern areas, with o maximum  advance of
approxinuitely 2530 m o the 14 years from 1979
19493,

In the northern part of the study zone the seavvird
progression consisted mainly of inlilling the many
invaginations and embayments around isolated frees
and the advance was between 10 and 15 m. The
cause ol the slower progradation ol mangroves in the
northern arca is uncertain but the mfilling ol semi-
enclosed arcas suggests that low water flow rates in
the sheltered arcas were conducive to sediment
aceretion. whereas the actual seaward [ringe may
have been exposed o stronger wave aclion.

The samphire community has also been extending.
and has become established on previously bure mud,
there are now samphires along the seawall within 15 m
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Tann 3 Sedimentarin veadings along e anseets.

Distance A Transect [} Transeet
along
lransee!
1985 1986 reading 1996 reading 1985 (486 reading 19496 reading
il {change) (chunge) initial (ehunge) (clumge)
reiding reading
(m 5.2 6.3 i 52 6.3 iH]
¢ L1em) 1.1 emy
Him .6 R . 4.5 46 7
(=14 emi {180 em) UL em) (=44 tm)
b 3.3 52 4 4 38 ITH]
(0.9 ¢ {+1.2 ¢ {+0.2 e
Hm 8 1.5 i 7 (.2 I
{(+0.5 un) 140.8 em)
1 n 6.1 6.1 nil 0.3 [ 3.5

{no change)

(o change) 1=+ R em)

Note 1: TUBS & 1986 readings from Bradley { 986,

Noe 28 Readings are 1he alignment of the sibsirale agamst 30 oy ptastic rlers attached o the transect pews, Zei st the

op ol the riler,

ol the dischurge puint. As the creehs are being
infiltented by mangroves, new areas for samplure
colonisation hisve nppeared. Much of the new growth
is alnng the seawall and th the north of the suily
wei, where The ETSA groyne has altered the tdal
circulution.

The bitterns dischiurze does not appear o lave
allected growth ol samphires negatively. possibly
bevause The species are udupted 1o surviving in lizh
salinity regimes, bot samphire has been eroded away
in some arcas along the biteens dischinge erech,

Tretriseteds

Figure 3 presents the 1985 and 1996 heighis of 1he
vepetation along Bradley'st existing fransects and
shows 1he matueation of young stimds ol mangroves
and the new colonisgtion (by  axmngroves and
samphire) ol weas closer w the discliarge point. The
199G dutn were collected alang the trunsects in
Seplember. The Torests are now so dense thit
accessing the pegs is ditticult and sa the ranseets do
not continue 1o the original 130m point.

Sedivnentution

T'he bitterns disclisnge ereck bas forned sinee the
1949 gerial phatograph was taken and Bradley's!
Teport expressed sonie concert that erosion mlght be
ocewrring i this ereck near the discharge poml, He
exawined sedimentalion patlerns away  1tom  The
immediinte discliaree point by atiachimg plastic rnlars
10 the tramseet peas and recording the relative hieight
of the substrate at cach location,

I vesponse 10 Bradley's! linding during the initial
observation period ¢JOR3-1980) that some erosion
wir ocewring et the Jischarge point. salficld

personnel deposited conerete hlocks in the drain (o
break up thie flow. To determine the 1ypes of change
that might have been accurring since [985/86. 1he
rilers were examined in September 1994 where they
still existed. The few remaining sediment rulers
indicated that the hydrology of the aren may have
clumged, These 1996 readings are presented (Table
3y together with Bradley's! {985 and 1986 readings.

The southern transecl (Trunseet A)  shows
depasition o have oceurred within 10 m o, and
possibly  closer o, the  dischurge  point, The
topography of the nanscet is simooth, with no crecks
crossing i, so sedimentation: may  be relavely
cimlorm across the area,

The aorthern transeet has several smull oreeks
crossing ity il the crosiun/sedimentanion pattern is
more complex. The fack of rulers makes it difficult o
mterpred, However, the arca closest o e dischinge
point has croded somewhat over the Tast 10 years,
forming o ceeek lines AL low ide any dhsclunge
lollows the existing creeks (slighily o the narth
hefore wiming westerlyy, which haive become more
detimed iy mangroves have colonised the Dats aronnd
them. The creck at 60 10 is ot recorded as having
sediment mler on Bradley™s" original sediment wble,
but a reading of the topographic plan af the transect
done i 1985 shows the crech to be about 15
deeps the cunent reading is 14 em, The ruler on 1he
100 m transect peg in the mgin Torested area along
the nogthern trapsect shows a small sediment sai,

Discussion

The detmiled GIS stndy was possible hecapse
sullicient mackers were visible in aerial photogrplis
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Distribution along Transect A
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Fig. 3 AL Height disicibution ol vepetation along Transeet A B. Heght distribution of vegetation along Transect 13,

to allow preecise  georectilication. The 1949
photograph  lacked  some  markers,  reducing
confidence in the precision of its georectitication.
However, this carlier photograph provides some
tnsight into changes in vegetation patterns. The main
differences include:
1o a larger arca of vegetation in 1949 herween
the scawall and North Arm Creek: mangroves
extended further out inte the creek,

2. nocreek in the location of the current binerns
discharge creek and the lund inside the
seiwill was grazing land.,

3. a wide expanse  of  samphires,  with

mangroves penetrating from North Arm
Creek in towards  the  seawall along
depressions, and

4, arcas of mangrove dicback just behind the
seaward Iringe ol mangroves.

The 1949 photograph showed that the mangroves
in North Arm Creek were already retreating inland.
so the scaward expuansion visible in the post-1979
photographs must have started before 1979 but after
1949,

1t is postulated that there has been an advance and
regression of the mangroves with relatively small
chunges in water Ilow patierns. According 1o
Hodgson ¢ al. (1966) North Arm Creek received
the fow of effluent trom the Islingion Sewage Farm
from 1881 through to the opening of the Bolivar
Sewage Treatment Works in the 1960s,

During the operation of the sewage farm, nutrient
rich water would have been released into North Arm
Creek, The eltluent may have supported algal
blooms that could have caused the sporadic oxygen
depletion in the waters of the creck recorded by
Hodgson (1959)* . Induced anaerobic conditions are
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reported o cause the asphyxiation death of areas of
mangroves (Diop er al. 1997) and this may explain
the arcas at dicbach visible in the 1949 photograph.

The chunges in the muangrove/sumphire com-
uiunities visible in the 1979-1993 photographs
conlirm previous studies that have suggested that a
landward migration of A, marina 1s oceurring in the
southern reaches of Barker Inlet resulting in a
reduction ol the area of simphires. However
mangroves are also prograding scawards and
covering a larger area. suggesting that the growth and
distribution pattern is not aresponse o a single faclor.

While land subsidence/sea-level rise (Burton [982)
miy be responsible for the landward progradation. it
cannot - account  for - simultancous  seaward
progradation. Sedimentation readings {rom  the
transect rulers indicate that sediment is accumulating
over much ol the area and that any lowering of the
fand surface is Tikely ta be a widespread Jandform
setilement (PPK 1992%) ol the sedimentary coastal

deposits rather than o lack of sedimenr supply or
erosion per se, except in specitic areas such as creek
lines and patchies ol mangrove dichack.

Samphire communittes over the period 19791993
were reduced in area by nearly /5 despite the overall
gain n vegetated arca. Most of the lost area was
overgrawn by mangroves. However, the direction of
change was nol cntirely one way, as samphires
colonised areas previously occupicd by mungroves
plus areas of mud/water. During the carlier period,
between 1979 and 1985, the area of new samphire
growth cach year nearly matched the area lost, so
thut there wus an apparent loss of only 200 m* ol
samphire annuvally. The Jater period (1985-1993)
showed a slowing in newly colonesed areas of
samphire.  Although the arca overgrown by
mangrove or eroded euch yeur remained about the
same as in the carlier period, the rale ol loss appeared
higher (1000 m? wnnually) because there was little
colonisation ot new arcas by samphire
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